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The main component of 0 is the rate of uptake of gas by the red blood cells. Roughton (1959) proposed that this was a process of diffusion through the red blood cell membrane followed by diffusion through and reaction with the internal hemoglobin. More recent evidence suggests that in normal circumstances the rate-limiting factor is simply the chemical reaction rate (Sirs 1966) . A change from this faster chemical rate to the slower diffusion-plus-chemical reaction state occurs when the erythrocytes become inflexible (Sirs 1968) . This may be due to internal changes of hemoglobin structure or concentration, alteration of the cell membrane 
DISCUSSION
Dr C N Smyth (Chairman) asked about the late Professor F W J Roughton's experiments in which he found a difference in the time for oxygenation of hkmoglobin depending on whether or not the red cell membranes were present. Dr Sirs said that in the earlier experiments Roughton had separated off the plasma proteins from around the red cells. This led to the cells becoming stiffer so they were not performing with their optimal efficiency.
In reply to a question from Dr J E Cotes, Dr Sirs agreed that an increase in the stiffness of red cells could lead to the gas uptake for oxygen being impaired to a greater extent than for carbon monoxide, since oxygen was affected more by the diffusion process. The carbon monoxide uptake was dependent in the first instance only on the ratio of the amounts of oxygen and carbon monoxide present. (Cander & Forster 1959 , Sackner et al. 1964 , Hyde et al. 1968 There is general agreement amongst these methods that blood flow is greater in the dependent lung zones, independent of body position, and that variations of ventilation are small compared to those of perfusion. In the erect position, the PA/Q ratio at the apex is about 5 times that
